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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
display device which can suppress waveform 
rounding both when a driving voltage waveform leads 
and when trails with a small cost increase and 
prevent error writing without shortening an effective 
writing time. 

SOLUTION: A switching element 1 14 for charging 
and a switching element 1 16 for discharging are 
provided in parallel to the terminal side of each 
scanning wiring 1 1 1 , the other end of a scanning 
auxiliary wire 113 connected to a scanning wiring 111 
of the same stage is connected to the gate electrode 
of each of switching elements 1 14... for charging, and 
the other end of a scanning auxiliary wiring 1 1 3 
connected to a scanning wiring 111 of a next stage is connected to the gate electrode of 
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each switching element 1 16 for discharging. Further, the scanning wiring 1 1 1 and a 
nonselection-time scanning driving voltage power source 1 15 are connected to the 
source/drain electrode of each switching element 114 for charging and a scanning wiring 
and a nonselection-time scanning driving voltage power source 1 17 are connected to the 
source/drain electrode of each switching element 1 16 for discharging. 
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«B»jfeae»*tt«a[tflijt.ri****-(?i4. fc^^s 


it*<D®mw * a«i$££Btt«£«si= * y ski* 

it ssust jbx >r v T>?m*iztt Ltt &«fc&attttj£ 

*>±*< y iK^a>©E y £##^r ^zt^ts, 
[oo3 8] j&mfflx-r ■vf-^vm+te&Uim 

A<a«tt^A^^a«tt^ic«)yg^ofcB#(c. 

& C <t j!><Tr # 6fci6, ^S|g®imj±^ff$(D3:*,TA< y & 
KOtt y £ C <t A<T* £ § o 

[0 0 3 9] -hiBMfgiS^BI*, ±fB=&ftmffi 

x -f •> * > vn* n j: t//* f= it&nnm x -r * > v 

7./ k u-r >««*<n-ifta)jfe*iB«ta«?^*iEi!i 
?— v-nm&#if8i<Dttm9}mm~&&i£ti* v— x/ 

KU-f ft-&<D jiSBIft £ 

[0 0 4 0] ±E«J*l=J:*ltf. ±iB3fcmfflX-f 

[0041] &tz % ±t&mmm^mx-\t. ±fB=&3tm 

[0 0 4 2] -tfB&J&ICfcJh,!^ ±IB=&3tSfflX-f -y^ 

[0043] ±mmmm^mmx'it. ±bb=&?es 

[0 0 4 4] ifB^jSlCfc^li, -tfE=&ftSfflX--r-;/^ 

ffl X -f -v T > y £ ilii IS X >f fftT <!: -<*ff2 

[0 0 4 5] JiSBiii«a*SMr'l±. ±IB=&^m 

ffl x -< t- > y it *> £ i// * fc mm x ■< v * > 


ym^(D-?-*t-e*iA<. ft5iJirlBB£;ttfc*gj&a>T F T in 
[0 0 4 6] ±IB«)«I-J:*tli, h7>vX$^XS 

& y < -r i> c: «t & < =&5t««x^ v+isvm+te*. 

[0 0 4 7] ±EH«a*««-CI4. ±fB£-3t« 

fflx-f ^>y§£Tfc<£t;/£*:i;J:£-jifcmfflx>f 

V-X/ KU-f>tt®A<f5]-ea)^2iB^i: 

a«i***e«i*E«ati=«***t, -tett«fiix-f 

£*U V-X/KU-f^mfilA^-^^SiB^ir^a 
«?ftj6*e»«ffi«atl=SN»**iTt^4i:ftl=. ±IB 

TtwfflX'T <>^>y*^*i<fci;«-«imfflX'f y^is>?m 

^ictsi+t)^.rfcy . i^mos h^>v?xST u-f^ v 
=S-5£SiB^lc^S<i^$«$g^-^^gm^|g»jffl 

[0 0 4 8] ±fB^JieiCj:^Lli % ±SBMOS h ^ >-^X 
[0 0 4 9] ±ffii®«a*SSt?l*, #5tSfflX 

'f •>5 i >ymTi3ckt;/*fcii=&tt»fflX'r vT><?m 

^(D^+l^H*^ ^5«l-iBS$4xfc«Sfe(7)MOS 
vX^|cr«fiES4^rL^r ; t<feL^ 0 
[0 0 5 0] ±tattJ«lCj:+lli, h7>vX^f-fXJ 
^y^^<-r^>Ci:^<=&5t«fflX'1' •yf>^I ; fJb , <t: 
^ttmfflX'T^^vy^OONttfet^Tlf. 

[005 1 ] ±fBSi^a*gSr*l±. ±I2a«B# 

£aan*Eta&j:tf?Eafti*£aiEimEtaBa>d> 
mfiisisffl isiK ft ic« ^. f, ^xr zm®. t -r ^ z t 

[0 0 5 2] ±mmrfL\Z&*il£. HR/MjR8#«ii 
ftmi±li^2mffi^ibffllH]K<7)fcB^«]±i: P CT'fc^fc 

&ifimRmiE&mw)nE.nmizm%?&mf$.$:ftv& 
[0053] *#iB^(Dii«a*gai4s ±u<Dmm£M 
^\z^-r h^mzmwmx^ iL%mmi&o)&5e.&mz 


j6*E«<©«*Bto«*&#tt**i-c*iy. fro, 
i^ftt&Mmmmmz-t>*ix&v. ±e#tt£2Btft 

I*. £2EISl(DMfi££;h.T^.&««i±-e, tt#«£jfe«E 
«j&<««*ftTl*4**E»il*«LTEK**iTl.** 

[0 0 5 4] ±E«J*|::J:*U*, ±te^is^aE^i*, 

*WJnffljfr&«-tt**iTJsy. fro, m*W*mtRto 

^tmrnmrnm i cfr«iai£;h.-i>5£2<i#£«#iis£± 

[0 0 5 5] C*UC«fcy, ft[Z. £2Btft0!>fli|fHI::£ 

*ifcfc%T*<y*»©My saMM-scttf-c**. 

[0 0 5 6] ±bB»iK^SE^I*. ^tl^CM 

jft£*i-cii«ft«±-e. tt#ttj£«E«*<ttl*S;h.Ti* 
*3E*E«t«»LTEtt**iT^-6fc«>, IHfS^g 
j£SEtt©*B*«£< 

tt, ±E»ttjfe*E***«a)±T«lt«**-a-te 

*6l=tt«*«*lifi&Lr*3£*E«flD»tt«l=tt 

C t Jtf < #i&7£2IEi£OTKISfr#^ 
[0 0 5 7] ±EH***««-CI*. -tfB=&562 

E«©«#Bnin«is»«i©ias»i=tt***L*fc*i=. 
*<D*»«l^utt. JM£iiTi.««£KEMKDftRa># 
ttj£2E«a<S«3*i. *Sfl)i6t«#i:J:otON/ 
O F FM^lfilffl^^ 7f V^t. ±lfi#*fc 

mzti* mwm** vT^vm+tfoNttji-ox^&iE 

it & *tr £Htj£ t -r £ z t fr-r # « „ 
[0058] ±E«Mtfc<fc*itf. j£2E*§frii#?#jgfr 

«?*ttfcft*fc«>. •f-©«l»«l*4«*H:©»tt36«E« 
$ *ifc*«ffl X -< -v > < 3t *. ± fr 

y, **E«©«si«icfcit4E*fflx-f -j^xfrn? 

[0 0 5 9] 

■5. 

[0060] *mmommzm&m&m7P&m<D®&m 


JU 1 0 1 fllcfcUT , £Iffi^ 111-1 
-111 -n tlE^&iStl 2 1-1-12 1 -mirfrte 
^ttlcEESft, fcflHHI8& 
<D3cj£il~lJfStfflT FT 1 3 1 £fl-LT;fcfiIi8§1 3 2fr 
&8t$*VCl^4„ tSI^ 111-1-111- 

n iff#E*8l 2 1-1-12 1 -m<tl=!4, -e^-f+t 

^smensiSffl i c i i 2 ^fttiaBnffl i c i 2 2 

[006 1] jgEVSEEffl I C 1 1 2flWcl4, 

±te^SE^ 111-1-111 - n<7)-€-^,-e+iic, # 

tSiEil 1 1 -irjfc^TEIWSttj&t/hS <ttf«N 1 J 
*t'h3l*«KfllttEE1 13-1-113 
-n]6<»«*ttr^*. ft, ±IB3£21*8)Bj® 1 1 3- 
1 - 1 1 3 - n <D<I#gSfr*'Jv5 < j£2Eiit 

i.i 1-1-1 1 i - n tn^f y T F T^msh §«fr*IS: 

1 1 1> ti X I * £ t * C 1 1 = <}; -S t, <D X & £ „ 
[ 0 O 6 2 ] ±fB^a*t8fiE^ 1 1 3 - 1 - 1 1 3 - n 

(d-ssi*, §^ss^i i i ■■■izmmzK&wmmT f 

t 1 3 1 •••£>£ t>lcA*aiftiJ (^2WH&1»JB I Cirjfi 

1MB) ICfcl*Tjfe2E»1 11-1-111 -n\Z&m 

T F T 1 14-1-1 1 4-n<Dy— HMUCg^S*;*!. 
£>„ 3=fc, ±!B§5tlfflTFT1 1 4<DV— XfMH4S 

li#4IESi 1 1 -l=J*«$*t*E*fflT FT 1 3 1 

I^T^2BI£1 11-1-11 1 -n|C&g|£;h,£) 0 
[0 0 6 3] ±!E§iiEg1 1 1 -OUSbI*, 

1 1 Sl=lllt6*Lfclft«fflT FT 1 1 6- 

1-11 6-nfl)y-xlIl:gS^5. ±IB=&fitm 
fflTFTI 1 6—14, #tf£^ 1 1 1 -lc*fr LT±IB 
=&3EmfflTFTl 1 4•••i:afe5lJI=^f^$^^rL^^ 0 ±E 
=&*S«ffl T F T 1 16 -<D K b-f >*ttl4I^SKftj£S 

BniEtn 1 7irtgsi$^. y-h««i4«sa>je 

*Ettlc»Ur»lt&*ifc36**l«lE«l=»«**i*. 
11 S*l^>r>T-fe^)*2E«1 1 1 -nlzl*. 
0)jfe*E«3&«#ttLJ5Cl»fc«). ftlfflTFT 1 1 6-n 
<©y— 5£2*8SjE!® 1 13- (n + 1) irj: 

■jcEwwukffl i c 1 1 2 tw.mmz*i&o ±ta^ 

2fflB)E|g1 13- (n + 1) ICI4, §ItIEi1 1 
1 -ntfo F F-r^^lcoNi:^-5J:-5^y5— /\°;UX 

[0 0 6 4] xmrnommxit. Qummr f t 1 1 4 

-te«ktf#3ft«fflT FT 1 1 6-l=*tLT. JlSSi/'J 
n>T FT^ffll^t)*l.Tt^■5 -r^>„ Sfc. 

^2ttJ±*an 1 si*. ^2meig»ffl i c 1 12(01 

8?B#a>^2mffiS!lS££: cmBE^=&^mffl T F T 1 

1 4-"<Dtt«aBT-icflP*iu n«i=. ifs«?^*2mE 
nai 1 1 7i4, ^2ms^Kffl i c 1 1 2©^s«^© 


3fe**«B»«ffii:Bli:«ff*#tt«fflT FT 1 1 7- 

i=Bun-rs. *tt»*>u a>T f t<dms 
(H*x-r vT>?m<DmmmT FT131 — . unm 

T FT 1 1 4—, StfifflT FT 1 1 6-) ^T=E)V^7 
XvU=l>T FT T'timLtzik. 3tmfflT FT 1 1 4- 
fc^l/ttafflT FT 1 1 6-ICU— *—T—— n>£STt 

&&wmmT ft i 3 i •■■^tifttitajT FTjfti: 
y =i >t f t icT-<*^RE-r i>S!^<ta)-ji y 

[0 0 6 5] CCt> #!jSSS->'J=l>TFTr'fc-53tm 
fflTFT 1 1 4-fciMtlTFT 1 1 6-©l-7> 

[0 0 6 6] ft. -tfEU 1 l-^-T«fi£l*. ^|CD_h«iI*Nib 
Ilil-jfeSIBIil^+A' >-T-5*l££jFl.T(^ S<D 

[0 0 6 7] SKIC, *Sffi(7)ff^lC^^;-SS*^CDSb^ 

[0068] BB2i*. ±tmr B m^miztsit^mm 
t (»aaifliTFT) roy- Y-izepim^tt^^mmns. 

[0 0 6 9] ^2lCfcL>T, UliSfflT F TlrEpJra^+t-S 

2 o 1 mis-rj: $tz. ®.&mmztsi^ 

[0 0 7 o] ^gtiSO^Sgicfcor, k#g(7)^«iH^ 

(k7-c» izag-r-gxt. k^>r>icfcit^>$i4SftijT 

FTirHHinSiliSjtMKiWEtt. S*D. i 

wfc^. ±ciui«TFT(j!>3feaEeii«E*»i*. ^2 
Eiti 1 1 - k<Die*i«fii-v>^*#aicj;y^3£ggte^ 

[007 1] LfrLfcA<b. k^-OS^BtlCfcl^T. 
^SIHIg 1 1 1 - klC-5-*-i&*L&ONHf#r*, |3]B#|C^ 

sfflKjia^i 1 3-k^tn-LT3tmfflTFT iu-k 
a>y— KmsicEn*n^*t. s^sst ft 1 u-kj 

^rm^mmtf'bz < . fro. =&^ss^©A*4ifi3 
(^smsnibffl 1 ciciat^i)) irfcL*T#^gEi£ic 


LfcA^t. ±f5SlfflTFT1 14-kli, H 

2 *t?*hi- 203 <r>-&m&(r>fcr*V7ii? «fc ? fcgava 
*,±*<y£*u strati irroNttSt 4-^o ±fB3S 

ttl±«3g 1 1 5 J: y . ±!BS2iei§ 1 1 1 - k (DUigffi 
fr t>j£2mfii!lgl!)ffl I C 1 1 2 <DS«B#0>^S»i|g»i 
«flE*Hi:«E*<jfc*Ili»l 1 1 -klcfcfLT-5- 

C*llCj:y. ±IH?Efl:fflTFT 1 1 4-kA<ONt 
ftofctll IftttfllT FTA<tft^3i*,±A<y « 

t&m t f t icfci+^35:*,jiA< y y -5 d <fc A< 

[0072] fsagffliT FTirEp»a$*i.^^g|i») 
mi±033^TA<yB*<&&ff2i::o^TlftBj^£ o 

[0 0 7 3] k^-f >0>j£§IBI£l 1 1 -kfrSfttt® 

•&£XBibmEa. eft. jt*,±*<yB#«i:i5i«ic^siE 
ggi 1 i -kom&&tji j t>m±m-m<DBWiz<i;vui''>±L 

*.T*<y£*To LfrL&*<e>. k ^-f :/<&j£2IBi& 1 

1 1 -ktfimvivimizwvmib&m. mmz. u + 

1 ) ^-f>a>j£2ES£l 1 1 - (k + 1 ) A<S«tt^<t 

$5. jtsiEssn 1 1- (k + D tm&.vtmttii'itz 
b#. ttj&MBm 1 1- (k + D izmmztitzOEmtfi 

ttEfftl 13 - (k+1) icttLTtONWEEtf-S-jLt, 

[0 0 7 4] CCf, ^SffiKjIBJgl 1 3 - (k + 1 ) 
lr^.^.P,i>ON^J±l*, (k + 1) 7-<>©3tifflTF 
T 1 14- (k + 1 ) £ON-r-i.f£lt"C'£:< - k7-f> 
(OftllTFT 1 1 6 - k <Df— hMWzlj^pL^Jn^ 
KStSfflT FT 1 1 6-kfM t 2 CtONjtS. 
±fBSSc«fflT FT 1 1 6-kA<ON-Ti)Ci:lrJ:y, |^ 

a^ii»jgscn*s*aH 1 1 1 * y . ±ib^2ib^ i i 

1 - kOWIffllfr I C i 1 2<D#^iMW 

^a>jes*«Bn*EJ:iaii:*EA«jtXEtti i i - k 

IC*tLt^XbW. C^|Cj:y s ±IBfl!tfflTFT1 
1 6-k^ONi:lSofclll *ISig«ljT 

T*<y^*L. H4Sfii]T f Ticfcit-5)55:*>TA<yroiiEy 

[0 0 7 5] C0)cfc5IC. *HS£CDft$^l-^i>jgS«* 

garoia^fiETi*. k7-f>«)tiffi«i 1 3- 

klcONmEA<EPAP$^i>Ci:lcJ;y, flK. ^4t>*. 
( k - 1 ) ^^fXDWLmm TFT116- (k-1) ^ 
ON LT^giBjt 1 1 1 - (k - 1 ) (DmimlMT FTO) 
3t*.TA<y ^SSf ^>t^fc. P-g. ■T'Eft)* > k^f 
XDJtSfflT FT 1 1 4 - k fON LT^giB^I 1 1 

-komimmr FT<D*Lib±i)<y£?sim?z>o -^.u^ 

y. t2e^ftffii-fcit4^MSim)ir-fc-5^2 o 2<d 
mmttt^-X. &£I£i1 1 1 -<Di£g;mW}m±<DO 
N^©1E2*>±A U J. O F F^COSffiZ:*.TA<yA<* 

[oo7 6] t8i % ±tzm-\<Dmf$.-C'it. #^giB^i 1 


l-dfcfLT. 3tmJBTFT1 1 4-fc<fct/M8?B#^S 

an*E«ai 1 5frH>te$>mmt. i&mmTFT-t ^ 

*»±*yi:. o f FB#ict>it*BEji:*)TA<y <tcDil7j 

[0 0 7 7] mtLX* 11 5|C. ftlifflTFT 1 1 4 
-i:*fcl*3£*Mi«E«Sl 1 5fc£*KU SfBffl 
TFT1 1 6-£#3«?B#j£SaaSEmai 17ifl) 

SffiSjKltl 1 3-1 l=OlvC**a:*:*tTl,*4. * 
It. *JRHIi. ScmfflTFTI 1 6-fc*llUtti| 

[0 0 7 8] 0 314. j6aa»«E»a£J£«-r*fc*!> 
(DIE© v 5 a U- v a t $i y > (a) li^tf 

Wttffl I C<DJMtlMl=£l*««E*». (b) 14ft 
*«dl=*Jlt*3t*lB^aBsa!lroSEjK^, (c) l**H 

3 (c) «tya&*ftJ:5l=. *aa<D»ai::iSlf** 
CE«tlllffO>«EX]|ltt. 0 3 (b) lcjr-r^5fe«iJi: 

[0 0 7 9] ft. Ja±OSiB^-CI*, SlfflTFT 1 1 4 
•••fc<fcU;jStSfflT FT 1 1 6--*^$Si|->'J 3>T FT 
T'ffJjSS^ri^tro*!: Lfc*. C+it,CDT F T\£T^ 
Jl,77Xyij3>T F T"Pff^J$$+LTL^T : t<fcL N o 

[0 0 8 0] Tt^TXvU^VTFTIt, £tNI*> 
'j3>TFTIZ?JLT|glSig73*<6L^t?. JEifflTF 
T 1 1 4 — J3* tfJMBfflT FT 1 1 6-57W77^ 

->U3>t FT-e^ia-Tsa^icte. h7>v^?roo 

mmr ft© «feys*/^;ua>^-+ji* 
a-*-ay*#<-r 

[0 0 8 1 ] {IL. 3t*fflT FT 1 1 4 - «fc tf«t*ffl 
T F T 1 1 6 ••■^T ; EJU7T^.-> , J =>>T F T XteflSL L 

-+Lt>coT f t zmmn v^-^o'mommm 

TFT 1 3 1 — iH8#l=. 7^77Xv'j3VT FT 
l-T-<*ff$fi£-r*Ci:A<nItgT'fcy . 3^h>U7hA< 

[0 0 8 2] £fc. ±aZW.BJI<Dmf8.T'lt. j^mfflTFT 
1 1 4-j3«fel/fitSfflT FT 1 1 6—14. =&^SEtlgl 
1 1 SIC 1 0-r*OlSltf>*lTL>-5A<. «f&<I0>TFT£ 

M5iJlcSaLfct<75^^LTt«feC^ ax.l*\ 04 
(a) izjjk-t&olz. 3t«fflT FT 1 1 4fc<fctf#t«ffl 

T FT 1 1 6i LT1 OfflT F T 1?*jS3FiX'CL' v * <fc C 

5$. 04 (b) lzmt&5tetiL»®o>T FTI=J:«M 

J5££-fjh.l4\fcl\, 


[0 0 8 3] =&SS1B^1 1 llCfcl^T. -f-tt-f^l 1 o 
-TOOJtttffl T F T 1 1 4tS«kt;ftifflTFT 116* 

[0084] f Zf. 04 (b) ir^-TcfcaiC. iSMifc 
■9-fX«)T FT **ftflafe?«l=iB«Lfc 
5Cfe±E^jS*0StSct!!i<-C#. fettle*,. 

[0085] *fc. 01 om&mmtitmtez. *§ew 
a i i=*-*-a*?a*«a»«E«a 1 i ssjitfaaa 

RjUBMtEUl 1 7«*EU ftSJBTFTl 1 
4 •■•fccfctXStHiffl T F T 1 1 6-<DV— X*aiC**« 
118-119 £*Saaa»JH I c 1 1 2 tffilS 
r-Sctt?. tt£E*aaaa I c 1 1 2*£>£«B#j6 
CKIb«Efe<t:tfOaiRI»«SKn«E«%«fflT F T 

1 i 4— fc^i/fltSJHT ft 1 1 6— izsuiilti**. 

[0 0 8 6] g«?/IEB«B*£*iBS«EI43fe2S«ll 

ifflici 1 2©ai**ffiiHi:-cfty. aaaaaa 

11C11 2rtlcSJ?^2iBi!lSE«3S*J«feU:^S« 
*fiE0>ig^lc*5l*S!&fN4. 0 1 lc*r0K*J5)t©«^ 

[0087] ft. ±te0 5O)*js-ei4. aaa&aaa 

BE»3I1 1 5jS£lMHMRB>jfeft«feWBEmai 1 7 
^*ISL. 3t*fflTFT 1 1 4-feJ:0!tttfflTFT 1 

1 6— <DV— XSaiC«8**Eai 18-11 9 

SSSESiJB i c 1 1 2t*«Lti»4i<. *3£bj-c-I4. 
aaaaaaa*E*ai 1 5&j:tfaaaaaaaB 

1E13S1 1 7 tt-73^*BS-r-6aJ5ET-feo 

[0088] «tLT. 01 6ic aaaaaaaa* 

1 7 £*B8U J&UfflT F T 1 1 6— <DV— X 

*ai=a*«Ea i i 9 * ^smsiiisffl ici 1 2 1 
aaufcaj***-*-. aa. s^aaaaa 

mE®3I1 1 5£*BSU 5feSfflT FT 1 1 4-©V- 

xt«i:I4«4Si 1 1 8 ^^amSHISffl I C 1 1 2 

t mm l fctrt-c th 1 x t a i». 

[0 0 8 9] $£»!::. 01tl4a*-5. #f6Wfl>te<&£ 

^c>]^0 6ic^-r<, 06ic*-r^sa*SM-ci4. 3t« 

fflT FT 1 1 4— j3«fctf&HfflT FT 1 1 6— *MOS 

^a^ssi*. a^/^*-;u3 o 1 fccki/jtawESs o 

2 SajLTfey, S*/U^3 0 1 WICl*iSmX'f -v^ 
>^ffl©I*fflT F T 1 3 1 -*»aS*l. 3tttm0K 

3 0 2l*)l=l4MOS h7>vX9 1?fc'53tSffl TFT 1 


1 4— 33j:l/StSlfflT F T 1 1 6 •■•*<JM££;h.TI^-5o 
[0 0 9 0] ±fS3fcj&fl:l3S&3 0 2flt U 3 

>Sfi±l:JElfflTFT 1 1 4-^t/ttlfflTFT 1 

1 6--*<}gfiE**irfcy . mos h^^vx^u^f 

•V^i:^i>R3t«fmiHl^3 0 2I*. TCP (t— 

u^rv^;uS«lcT^2«fiiiliSffl icn 2k<J)&m 

T F T 1 1 4- -33J:l/«tttJST FT 1 1 6-^l*j£2ffi 
SKttfll I C 1 1 2fr&'W/?|£IKB*j£2'|EM«Eft< 

H BMft Wi 33 J: it I c o L * r \t HI 5 1 c m ■$ j$ A a iF s * 

[o o 9 i ] ±iejft^a*SMri*. MOSh7>yX 
^th-^-v^i*. jt2*£SEl!)JS i ctit^xm*®. 

[0 0 9 2] HIZ, H 1 tliSfcS. *f|B^<7)fte<D^ 

±S.(0^oUJtmmT F T 1 1 4-3S<fcU*J&'ttfflT FT 
1 1 6---jb<iS:ltt.;ftTfc^-?\ j£2E$*i 1 1-iJtlK 
LTfi-5§-i!SA</|^ < . -hfB#^2lES^1 1 1 -<D 
EpaD«iJfr-i»il££;h.Tfcy, rf^o. flmiftHMtSftfll 
fl>«B»-C«-tt5c<Dj£«Ett 1 1 1 -£JHft$*tTl*4ft- 
i&7£2EISg1 2 0-^iSI+fc«J5£i:^or^^)„ £fc. 

±fB#itt*2ESS 1 2 o-i*. a*/^;n o i zmis. 
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CLAIMS 


[Claim(s)] 

[Claim 1] It is arranged in the direction in which two or more scan wiring and two or more signal wiring intersect 
perpendicularly mutually. In the image display device of the active-matrix mold with which the display pixel was connected 
to each intersection of both the above-mentioned wiring through the switching element for pixels, and these display pixels 
were prepared in the shape of a matrix While signal delay is small as compared with scan wiring and having scan auxiliary 
wiring which branches from an each above-mentioned scan wiring signal impression-side, and is connected to this scan 
wiring for every above-mentioned scan wiring While connecting with the edge of an opposite hand an each above- 
mentioned scan wiring signal impression-side, for the control terminal The switching element for charge by which scan 
auxiliary wiring of the same stage as scan wiring connected is connected, and ON/OFF control is carried out with the scan 
signal of the same stage, As opposed to scan wiring with which it connects with the termination side of each scan wiring 
through each above-mentioned switching element for charge, and the switching element for charge serves as ON While 
connecting with the edge of an opposite hand a configuration [ which consists of a scan driver voltage power source at the 
time of the selection which gives scan driver voltage to this scan wiring from the termination side at the time of selection ], 
and each above-mentioned scan wiring signal impression-side The switching element for discharge by which scan 
auxiliary wiring of the next step of scan wiring connected is connected to the control terminal, and ON/OFF control is 
carried out with the scan signal of the next step, As opposed to scan wiring with which it connects with the termination side 
of each scan wiring through each above-mentioned switching element for discharge, and the switching element for 
discharge serves as ON The image display device characterized by having one [ at least ] configuration of a configuration 
of consisting of a scan driver voltage power source at the time of un-choosing [ which gives scan driver voltage to this 
scan wiring from the termination side at the time of un-choosing ]. 

[Claim 2] Each above-mentioned switching element for charge and/or each switching element for discharge are formed by 
TFT. The gate electrode of the above-mentioned switching element for charge is connected to scan auxiliary wiring of the 
same stage. The source / drain electrode is connected to a scan driver voltage power source at the time of scan wiring of 
the same stage, and selection. The image display device according to claim 1 characterized by connecting the gate 
electrode of the above-mentioned switching element for discharge to scan auxiliary wiring of the next step, and connecting 
the source / drain electrode to a scan driver voltage power source at the time of scan wiring of the same stage, and un- 
choosing. 

[Claim 3] The image display device according to claim 2 characterized by the semi-conductor layer of TFT of each above- 
mentioned switching element for charge and/or each switching element for discharge consisting of poly crystalline silicon. 
[Claim 4] The image display device according to claim 2 characterized by the semi-conductor layer of TFT of each above- 
mentioned switching element for charge and/or each switching element for discharge consisting of an amorphous silicon. 
[Claim 5] The image display device according to claim 2 characterized by consisting of two or more TFT(s) of each above- 
mentioned switching element for charge, and/or each switching element for discharge arranged at juxtaposition, 
respectively. 

[Claim 6] Each above-mentioned switching element for charge and/or each switching element for discharge are formed by 
the MOS transistor. The gate electrode of the above-mentioned switching element for charge is connected to scan 
auxiliary wiring of the same stage. The source / drain electrode is connected to a scan driver voltage power source at the 
time of scan wiring of the same stage, and selection. While the gate electrode of the above-mentioned switching element 
for discharge is connected to scan auxiliary wiring of the next step and the source / drain electrode is connected to the 
scan driver voltage power source at the time of scan wiring of the same stage, and un-choosing The above-mentioned 
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switching element for charge and/or each switching element for discharge are prepared in the MOS transistor array chip 
different from a display panel. The image display device according to claim 1 characterized by connecting this MOS 
transistor array chip to the above-mentioned display panel in the opposite hand the connection side of the circuit for scan 
electrode actuation which supplies a scan signal to each scan wiring. 

[Claim 7] The image display device according to claim 6 characterized by consisting of two or more MOS transistors of 
each above-mentioned switching element for charge, and/or each switching element for discharge arranged at 
juxtaposition, respectively. 

[Claim 8] An image display device given in claim 1 thru/or any of 7 they are. [ to which at least one side of a scan driver 
voltage power source is characterized by having in the circuit for scan electrode actuation which supplies a scan signal to 
each scan wiring at the time of a scan driver voltage power source and un-choosing at the time of the above-mentioned 
selection ] 

[Claim 9] The control terminal of the above-mentioned switching element for discharge is an image display device given in 
claim 1 thru/or any of 8 they are. [ which is characterized by connecting with scan auxiliary wiring of the next step ] 
[Claim 10] It is arranged in the direction in which two or more scan wiring and two or more signal wiring intersect 
perpendicularly mutually. In the image display device of the active-matrix mold with which the display pixel was connected 
to each intersection of both the above-mentioned wiring through the switching element for pixels, and these display pixels 
were prepared in the shape of a matrix For every above-mentioned scan wiring, as compared with scan wiring, signal 
delay is small and has branched from the each above-mentioned scan wiring signal impression-side. And it is the image" 
display device carry out that have branching scan wiring connected with scan wiring of a branching agency at the edge of 
a signal impression side and an opposite hand, and adjoin with scan wiring to which this branching scan wiring is 
connected, and the above-mentioned branching scan wiring is arranged on the substrate with which scan wiring is formed 
as the description. 

[Claim 1 1] While connecting with the edge of an opposite hand an each above-mentioned scan wiring signal impression- 
side, for the control terminal The switching element for discharge by which branching scan wiring of the next step of scan 
wiring connected is connected, and ON/OFF control is carried out with the scan signal of the next step, As opposed to 
scan wiring with which it connects with the termination side of each scan wiring through each above-mentioned switching 
element for discharge, and the switching element for discharge serves as ON The image display device according to claim 
10 characterized by having the scan driver voltage power source at the time of un-choosing [ which gives scan driver 
voltage to this scan wiring from the termination side at the time of un-choosing ]. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the indicating equipment especially using active-matrix actuation about the 

indicating equipment which performs a liquid crystal display, EL (Electro-Luminescence) display, etc. 

[0002] 

[Description of the Prior Art] The outline sectional view showing the configuration and actuation of a liquid crystal display is 
shown in drawing 7 (a) and (b). 

[0003] As shown in drawin g 7 (a), after forming electrodes 1002 and 1012 in each one side of glass substrates 1001 and 
101 1 , printing an orientation ingredient and forming the orientation film 1003 and 1013 on it further as a configuration of 
the above-mentioned liquid crystal display, rubbing is perpendicularly given to the orientation film 1003 side in space in 
parallel at the orientation film 1013 side at space. And it considers as the sandwich structure of two glass substrates 1001 
and 101 1 which carried out the electrode 1002 and 1012 side inside, it is filled up with TN (Twisted Nematic) liquid crystal 
ingredient between them, and the liquid crystal layer 1021 is formed. At this time, orientation of the major axis of the liquid 
crystal molecule 1022 in the above-mentioned liquid crystal layer 1021 is carried out so that it may gather in the direction 
of rubbing near the front face of each above-mentioned glass substrates 1 001 and 1011, and between substrates, it fills 
up with it so that about 90 degrees of the directions of a major axis may rotate. Moreover, polarizing plates 1004 and 1014 
are stuck on the outside of glass substrates 1001 and 101 1 so that the transparency shaft may intersect perpendicularly 
mutually. 

[0004] After only a polarization component parallel to space penetrates the light by which the liquid crystal display shown 
in above-mentioned drawin g 7 ( a) shows the condition (condition of driver voltage OFF) that an electrical potential 
difference does not join the liquid-crystal layer 1021 here, for example, incidence was carried out from the lower part of the 
above-mentioned liquid crystal display with a polarizing plate 1004 and it rotates about 90 degrees of the polarization 
directions in the liquid-crystal layer 1021, the outgoing radiation of it is carried out as a light which has a polarization shaft 
vertical to space with a polarizing plate 1014. Thus, in the liquid crystal display shown in drawing 7 (a), when light 
penetrates, ****** is realized. 

[0005] On the other hand, if potential is supplied to electrodes 1002 and 1012 so that an electrical potential difference may 
join the ends of the liquid crystal layer 1021 , the liquid crystal molecule 1022 will rotate so that a major axis may be 
assembled in the direction of electric field, as shown in drawing 7 (b). Since a polarization shaft does not rotate in the 
liquid crystal layer 1021, even if it carries out incidence of the light with a polarization component more nearly parallel to 
the space by which incidence is carried out at this time than a polarizing plate 1004 to the polarizing plate 1014 which has 
a polarization shaft in the direction vertical to space, it cannot penetrate this polarizing plate 1014. For this reason, a dark 
display is realized in the liquid crystal display shown in drawing 7 (b). 

[0006] Drawing 8 is the top view showing the outline configuration of the simple matrix liquid crystal display which used the 
configuration principle of drawing 7 . 

[0007] In the above-mentioned simple matrix liquid crystal display, the scan wiring 1031-1 - 1031-n, and signal wiring 
1041-1 - 1041-m are formed in each of two glass substrates whose liquid crystal layers are pinched. The above- 
mentioned scan wiring 1031-1 - 1031-n, and the above-mentioned signal wiring 1041-1 - 1041-m are formed as detailed 
transparence wiring of the shape of a stripe which intersects perpendicularly mutually. Moreover, the above-mentioned 
scan wiring 1031-1 - 1031-n, and the above-mentioned.signal wiring 1041-1 - 1041-m can be displayed by the ability 
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controlling the orientation condition of the liquid crystal molecule in a liquid crystal layer for every pixel by driving, 
respectively and controlling the electrical potential difference impressed to the pixel formed in each intersection of the 
above-mentioned wiring by IC for scan electrode actuation, and IC for signal-electrode actuation. 
[0008] Since the contrast of a display pixel falls by falling as the effective voltage built over the liquid crystal in each 
intersection with the increment in the number of scanning lines goes at a head, the point of being unsuitable for a liquid 
crystal display with a high definition, and the point that a speed of response is slow have the fault of the above-mentioned 
simple matrix liquid crystal display. 

[0009] There is an active matrix liquid crystal indicating equipment which has a switching element in each pixel to solve 
the trouble of the above-mentioned simple matrix liquid crystal indicating equipment. Drawing 9 shows the configuration of 
the common active matrix liquid crystal display by the Prior art. Moreover, drawing 10 (a) and (b) show the pixel structure 
in a active-matrix mold (reverse stagger mold) liquid crystal display. 

[0010] The above-mentioned active matrix liquid crystal indicating equipment shown in drawing 9 has illustrated the case 
where TFT (Thin Film Transistor) 1051 is used as a switching element. In the above-mentioned active matrix liquid crystal 
display, the scan wiring 1061-1 - 1061-n, and signal wiring 1071-1 - 1071-m are arranged in the shape of a grid, and the 
pixel 1052 is connected to one side of two glass substrates which pinch a liquid crystal layer through TFT1051 used as the 
switching element for pixels at the intersection of the scan electrode and signal electrode linked to each. Moreover, 
IC1062 for scan electrode actuation and IC1072 for signal-electrode actuation are connected to the scan wiring 1061-1 - 
1061-n, and signal wiring 1071-1 - 1071-m, respectively. 

[0011] As shown in drawing 10 (a) and (b), TFT1051 ~, the TFT substrate 1081 with which scan wiring 1061 - and signal 
wiring 1071- were prepared, and the CF substrate 1091 with which the counterelectrode 1092 was formed set a gap, and 
are arranged, between the pixel electrode 1082 by the side of the TFT substrate 1081, and the counterelectrode 1092 by 
the side of the CF substrate 1091, the liquid crystal layer 1101 is closed and the pixel configuration in the above- 
mentioned active matrix liquid crystal display is formed. 

[0012] In the above-mentioned TFT substrate 1081, a polarizing plate 1084 is formed in the piece side face of a glass 
substrate 1083, and sequential formation of the scan wiring 1061 which contains the scan electrode (gate electrode) 1063 
in the field of another side, the insulator layer layer 1085, a semi-conductor 1086, signal wiring 1071 and the pixel 
electrode 1082, and the orientation film 1087 is carried out. 

[0013] On the other hand, in the above-mentioned CF substrate 1091, a polarizing plate 1094 is formed in the piece side 
face of a glass substrate 1093, and sequential formation of the light filter layer 1095 and counterelectrode 1092 with which 
the laminating of the color version of R/G/B/Bk was carried out to the field of another side, and the orientation film 1096 is 
carried out. 

[0014] Next, actuation of the above-mentioned active matrix liquid crystal display is explained below with reference to 

drawing 9 . 

[0015] first, ON electrical potential difference outputs to the scan wiring 1061-1 of the 1st line from IC1062 for scan 
electrode actuation - having (an OFF electrical potential difference being outputted to other scan wiring at this time) - all 
TFT1051 - connected with scan electrode of 1st line 1063 - via this scan wiring 1061-1 turns on. And the data signal 
corresponding to the scan line of the 1st line is given to each signal wiring 1071 - from IC1072 for signal-electrode 
actuation. Since the circuit of each signal wiring 1071 - which passes TFT1051 from a signal electrode and results in the 
pixel electrode 1082 is switch-on at this time, a signal level (data signal) joins all pixel electrode 1082 - that leads to the 
scan wiring 1061-1 of the 1st line, and data are written in pixel 1052 - corresponding to this pixel electrode 1082 -. Then, 
the output of IC1062 for scan electrode actuation to the scan wiring 1061-1 of the 1st line serves as an OFF electrical 
potential difference, and TFT1051 - which leads to this scan wiring 1061-1 turns off. Thereby, it is each signal wiring 
1071. - A signal electrode and pixel electrode 1082 - will be in non-switch-on, and it is a pixel 1052. - Writing is 
completed. 

[0016] While the scan output to the scan wiring 1061-1 of the 1st line serves as an OFF electrical potential difference, ON 
electrical potential difference is succeedingly outputted to the scan wiring 1061-2 of the 2nd line from IC1062 for scan 
electrode actuation, and actuation of one screen is completed by repeating this actuation to the last line and performing it. 
[0017] Under the effect of the resistance and parasitic capacitance which the scan electrode 1063 has, in the scan voltage 
waveform shown in drawing 1 1 , in general actuation of the above active matrix liquid crystal displays, what is the square 
wave of each scan wiring 1061 - as shown as a continuous line in input one end (side near IC for scan electrode 
actuation) serves as a wave which became blunt as shown with a broken line as it approaches a termination side. 
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[0018] In the above-mentioned scan voltage waveform, when such wave **** arose, the ON/OFF timing of TFT1051 in 
input one end of scan wiring and the both sides by the side of termination shifted, and when the signal level of the next 
step was added early, there was a problem that the signal of the next step was written in a pixel and error writing arose, 
rather than TFT1051 was turned off at a termination side. 

[0019] Although there is a method of reducing wiring resistance by amplification of wiring width of face, wiring thickness 
buildup, modification to low specific resistance wiring material, etc. by the former to such a problem, by this approach, the 
rate of surface ratio of the wiring part occupied in a pixel increased by amplification of wiring width of face, and the 
problem that opening which light penetrates decreases has arisen. 

[0020] Moreover, the on-timing of a signal level is shifted to the on-timing of a scan electrical potential difference, and 
there is the approach of preventing error writing by making it a write-in signal not change, even if the off-timing of a scan 
electrical potential difference is overdue by taking offset time amount enough. 

[0021] By such approach, offset time amount is established to the k-th line of scan wiring like the signal-level wave shown 
in drawing 1 1 between the on-timing of a scan electrical potential difference, and the on-timing of a signal level. For this 
reason, since offset time amount will be established by the time the writing of the line (k+1) of the next step is started even 
if a time lag will arise, by the time TFT1051 connected to the termination side of this line is un-flowing after the scan 
electrical potential difference to k lines is turned off, the writing of line (k+1) data is not performed to the pixel 1052 
belonging to k lines, but error writing can be avoided. 

[0022] Furthermore, the technique which makes writing easy is already put in practical use in inputting scan driver voltage 
from the both sides of each scan wiring. With this well-known technique, as shown in drawing 12 , to each scan wiring 
1111 -, the output of two ICs 1 1 1 2 and 1 1 1 3 for scan electrode actuation is connected, and it drives from right-and-left 
both sides. This is stopping **** of the scan voltage waveform by the side of the termination of scan wiring generated at 
the time of single-sided actuation. 

[0023] However, as mentioned above, when driving the same scan wiring using two ICs 1 1 1 2 and 1 1 1 3 for scan electrode 
actuation, we are anxious about the inequality of right-and-left input voltage arising, and a penetration current arising 
between ICs with the output deflection of ICs 1 1 12 and 1 1 13 for scan electrode actuation. 

[0024] As a technique which solves the problem in the above-mentioned technique, there is a well-known example 
indicated by JP,1-213623,A. 

[0025] With the technique of above-mentioned JP.1-213623.A, as shown in drawing 13 , the output of IC1 122 for scan 
electrode actuation is divided into two, and it has the composition of connecting one to the other end of each scan wiring 
1 121 via the connection substrate 1 1 32 after [ each scan wiring 1121 - ] carrying out direct continuation to an end and 
making one more going via the vertical edge of a display panel 1 131 as wiring, inside. Thereby, it will be added from ends 
and the problem of each scan wiring 1121- generated with the output deflection of IC for scan electrode actuation is 
solved for the same output of the same IC. 

[0026] Moreover, a liquid crystal display given in JP,10-253940,A is each scan wiring 1 141, as shown in drawing 14 . - 
While preparing switching element 1 142 - for discharge in a termination side and connecting the scan wiring 1141 of the 
next step to the gate electrode of this switching element 1 142 for discharge, the scan driver voltage power source 1 151 is 
connected to the source / drain electrode of this switching element 1 142 for discharge at the time of the scan wiring 1 141 
of this stage, and un-choosing. 

[0027] When each scan wiring 1 141 changes from a selection condition to the condition of not choosing, in the liquid 
crystal display of the above-mentioned configuration, ON signal is impressed to the switching element 1142 for discharge 
from the scan wiring 1 141 of the next step which will newly be in a selection condition. Since scan driver voltage is 
impressed from the termination side to the scan wiring 1 141 which was un-choosing at the time of un-choosing because 
this switching element 1 142 for discharge will be in ON condition, **** of falling of a scan driver voltage wave at the time of 
un-choosing [ of the scan wiring 1 141 ] can be controlled. 
[0028] 

[Problem(s) to be Solved by the Invention] However, there is a problem shown below with the above-mentioned 
conventional configuration. 

[0029] First, by the approach of shifting the on-timing of a signal level to the on-timing of a scan electrical potential 
difference, as shown in drawing 1 1 , in order to take offset in a signal-level input, a write time (effective write time) more 
nearly actual than the scan time assigned to one line decreases. There is a problem that writing will be completed with the 
lack of charge, turned off by this without TFT1051 by the side of termination reaching in a write time at a write-in electrical 
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potential difference. Moreover, sufficient offset time amount cannot be taken in the short display of a write time with high 
resolution, but the problem that display grace falls without the ability preventing error writing and write-in lack 
simultaneously is also produced. 

[0030] Moreover, by the approach of above-mentioned drawing 12 , in case IC for scan electrode actuation performs 
single-sided actuation, it is [double J necessary, and by the approach of JP, 1-2 13623, A, scan wiring for leading about of a 
scan signal and a connection substrate increase. Therefore, the cost rise by an increment and assembly-operation time 
amount of components mark increasing by any approach poses a problem. 

[0031] Moreover, although error writing is avoidable by controlling **** of falling of a scan driver voltage wave in a liquid 
crystal display given in above-mentioned J P, 10-253940, A, since it is not taken into consideration about controlling **** of a 
standup, the standup at the time of ON of the switching element for pixels is overdue, an effective write time decreases, 
and it is nonavoidable that the lack of charge which is a display pixel arises. 

[0032] Furthermore, in the liquid crystal display of above-mentioned JP, 10-253940, A, since the gate electrode of the 
switching element for discharge itself is connected to the termination side of scan wiring of the next step, the standup is 
not late, the electrical-potential-difference impression from a scan driver voltage power source does not act quickly at the 
time of un-choosing, and sufficient improvement effect cannot be expected. 

[0033] In addition, the above technical problem is not peculiar to a liquid crystal display, for example, is produced also in 
image display devices of other active-matrix molds which used TFT for the switching element, such as EL indicating 
equipment. 

[0034] This invention was made in order to solve the above-mentioned trouble, and the object is in offering the image 
display device which can prevent error writing, without being little cost rise, and controlling wave **** of the both sides at 
the time of the standup of a driver voltage wave, and falling, and decreasing an effective write time. 
[0035] 

[Means for Solving the Problem] In order that the image display device of this invention may solve the above-mentioned 
technical problem, it is arranged in the direction in which two or more scan wiring and two or more signal wiring intersect 
perpendicularly mutually. In the image display device of the active-matrix mold with which the display pixel was connected 
to each intersection of both the above-mentioned wiring through the switching element for pixels, and these display pixels 
were prepared in the shape of a matrix While signal delay is small as compared with scan wiring and having scan auxiliary 
wiring which branches from an each above-mentioned scan wiring signal impression-side (side connected with the circuit 
for scan electrode actuation), and is connected to this scan wiring for every above-mentioned scan wiring While 
connecting with the edge of an opposite hand an each above-mentioned scan wiring signal impression-side, for the control 
terminal The switching element for charge by which scan auxiliary wiring of the same stage as scan wiring connected is 
connected, and ON/OFF control is carried out with the scan signal of the same stage (for example, TFT), As opposed to 
scan wiring with which it connects with the termination side (that the circuit for scan electrode actuation is connected, and 
opposite hand) of each scan wiring through each above-mentioned switching element for charge, and the switching 
element for charge serves as ON While connecting with the edge of an opposite hand a configuration [ which consists of a 
scan driver voltage power source at the time of the selection which gives scan driver voltage to this scan wiring from the 
termination side at the time of selection ], and each above-mentioned scan wiring signal impression-side The switching 
element for discharge by which scan auxiliary wiring of the next step of scan wiring connected is connected to the control 
terminal, and ON/OFF control is carried out with the scan signal of the next step (for example, TFT), As opposed to scan 
wiring with which it connects with the termination side of each scan wiring through each above-mentioned switching 
element for discharge, and the switching element for discharge serves as ON It is characterized by having one [ at least ] 
configuration of a configuration of consisting of a scan driver voltage power source at the time of un-choosing [ which 
gives scan driver voltage to this scan wiring from the termination side at the time of un-choosing ]. 

[0036] According to the above-mentioned configuration, each scan wiring is connected with the scan driver voltage power 
source through the switching element for charge, or the switching element for discharge at the termination side at the time 
of a scan driver voltage power source or un-choosing at the time of selection. 

[0037] And when a certain scan wiring changes into a selection condition, since the scan signal of ON impressed to this 
scan wiring makes the above-mentioned switching element for charge turn on through scan auxiliary wiring, with the 
configuration of having the scan driver voltage power source, scan driver voltage is impressed to selected scan wiring 
according to a scan driver voltage power source from the termination side at the time of selection at the time of selection 
at the time of the switching element for charge, and selection. Here, since the signal delay of the above-mentioned scan 
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auxiliary wiring is small, the above-mentioned switching element for charge starts quickly, especially, can give scan driver 
voltage also to the switching element for pixels by the side of the termination of scan wiring at the time of steep selection, 
and can improve **** of a standup wave of a scan driver voltage wave. 

[0038] moreover, with the configuration equipped with the scan driver voltage power source at the time of the switching 
element for discharge, and un-choosing Since scan wiring of the next step will be in a selection condition when scan 
wiring changes from a selection condition to the condition of not choosing, Since the switching element for discharge by 
which scan auxiliary wiring connection of the next step was made for the control terminal can start quickly and can give 
scan driver voltage to the switching element for pixels by the side of the termination of scan wiring at the time of steep un- 
choosing, **** of a falling wave of a scan driver voltage wave is improvable. 

[0039] Moreover, as for the above-mentioned image display device, each above-mentioned switching element for charge 
and/or each switching element for discharge are formed by TFT. The gate electrode of the above-mentioned switching 
element for charge is connected to scan auxiliary wiring of the same stage. The source / drain electrode is connected to a 
scan driver voltage power source at the time of scan wiring of the same stage, and selection. It can consider as the 
configuration in which the gate electrode of the above-mentioned switching element for discharge is connected to scan 
auxiliary wiring of the next step, and the source / drain electrode is connected to the scan driver voltage power source at 
the time of scan wiring of the same stage, and un-choosing. 

[0040] According to the above-mentioned configuration, the above-mentioned switching element for charge and the 
switching element for discharge can be formed in a substrate at a display panel and a simultaneous process, and there 
are few cost rises. 

[0041] Moreover, in the above-mentioned image display device, it can consider as the configuration which the semi- 
conductor layer of TFT of each above-mentioned switching element for charge and/or each switching element for 
discharge becomes from polycrystaNine silicon. 

[0042] According to the above-mentioned configuration, by using each above-mentioned switching element for charge, 
and each switching element for discharge as the high polycrystaNine silicon TFT of actuation capacity, even if it makes 
transistor size small, sufficient capacity is acquired, and it contributes to the miniaturization of equipment. 
[0043] Moreover, in the above-mentioned image display device, it can consider as the configuration which the semi- 
conductor layer of TFT of each above-mentioned switching element for charge and/or each switching element for 
discharge becomes from an amorphous silicon. 

[0044] According to the above-mentioned configuration, it becomes possible to the switching element for pixels, and really 
form each switching element for charge, and each switching element for discharge by using each above-mentioned 
switching element for charge, and each switching element for discharge as the amorphous silicon TFT used by the 
switching element for pixels, and a cost merit is high. 

[0045] Moreover, it may be constituted from the above-mentioned image display device by two or more TFT(s) of each 
above-mentioned switching element for charge, and/or each switching element for discharge arranged at juxtaposition, 
respectively. 

[0046] According to the above-mentioned configuration, ON resistance of each switching element for charge and each 
switching element for discharge can raise lowering and transistor capacity, without enlarging transistor size not much, or 
redundancy can be raised. 

[0047] Moreover, in the above-mentioned image display device, each above-mentioned switching element for charge 
and/or each switching element for discharge are formed by the MOS transistor. The gate electrode of the above- 
mentioned switching element for charge is connected to scan auxiliary wiring of the same stage. The source / drain 
electrode is connected to a scan driver voltage power source at the time of scan wiring of the same stage, and selection. 
While the gate electrode of the above-mentioned switching element for discharge is connected to scan auxiliary wiring of 
the next step and the source / drain electrode is connected to the scan driver voltage power source at the time of scan 
wiring of the same stage, and un-choosing The above-mentioned switching element for charge and each switching 
element for discharge are prepared in the MOS transistor array chip different from a display panel. This MOS transistor 
array chip can consider as the configuration connected to the above-mentioned display panel in the opposite hand the 
connection side of the circuit for scan electrode actuation which supplies a scan signal to each scan wiring. 
[0048] Since according to the above-mentioned configuration there are few element numbers compared with the circuit for 
scan electrode actuation and the above-mentioned MOS transistor array chip can be made from low cost, the cost cut of 
equipment can be aimed at. 
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[0049] Moreover, it may be constituted from the above-mentioned image display device by two or more MOS transistors of 
each switching element for charge, and/or each switching element for discharge arranged at juxtaposition, respectively. 
[0050] According to the above-mentioned configuration, ON resistance of each switching element for charge and each 
switching element for discharge can raise lowering and transistor capacity, without enlarging transistor size not much, or 
redundancy can be raised. 

[0051] Moreover, in the above-mentioned image display device, at least one side of a scan driver voltage power source 
can consider as the configuration which it has in the circuit for scan electrode actuation which supplies a scan signal to 
each scan wiring at the time of a scan driver voltage power source and un-choosing at the time of the above-mentioned 
selection. 

[0052] According to the above-mentioned configuration, at the time of selection / un-choosing, since scan driver voltage is 
the same as the output voltage of the circuit for scan electrode actuation, the further cost cut can be aimed at by making 
the configuration which is equivalent to a scan driver voltage power source in the circuit for scan electrode actuation at the 
time of a scan driver voltage power source and un-choosing at the time of selection. 

[0053] In order that the image display device of this invention may solve the above-mentioned technical problem, it is 
arranged in the direction in which two or more scan wiring and two or more signal wiring intersect perpendicularly 
mutually. In the image display device of the active-matrix mold with which the display pixel was connected to each 
intersection of both the above-mentioned wiring through the switching element for pixels, and these display pixels were 
prepared in the shape of a matrix For every above-mentioned scan wiring, as compared with scan wiring, signal delay is 
small and has branched from the each above-mentioned scan wiring signal impression-side. And it has branching scan 
wiring connected with scan wiring of a branching agency at the edge of a signal impression side and an opposite hand, 
and is carrying out that adjoin with scan wiring to which this branching scan wiring is connected, and the above-mentioned 
branching scan wiring is arranged on the substrate with which scan wiring is formed as the description. 
[0054] Since it is small, and it has branched from the signal impression side of each scan wiring and signal delay is 
connected with scan wiring of a branching agency at the edge of an opposite hand the signal impression side as 
compared with scan wiring, according to the above-mentioned configuration, the above-mentioned branching scan wiring 
can impress the scan signal taken out from IC for scan electrode actuation from the termination side of scan wiring, 
without producing signal delay. 

[0055] Thereby, especially, a steep scan signal can be given also to the switching element for pixels by the side of the 
termination of scan wiring, and the standup of a scan driver voltage wave and **** of a falling wave can be improved. 
[0056] Moreover, since the above-mentioned branching scan wiring adjoins scan wiring to which this branching scan 
wiring is connected and is arranged on the substrate with which scan wiring is formed, Even if it is the case where the 
resolution of an image display device is high and the number of scan wiring increases Compared with the configuration 
which connects the above-mentioned branching scan wiring to the termination side of each scan wiring via a connection 
substrate further after making it go via the vertical edge of a substrate, arrangement of branching scan wiring becomes 
easy, without causing the increment in components mark, such as a connection substrate. 

[0057] While connecting with the edge of an opposite hand an each above-mentioned scan wiring signal impression-side, 
in the above-mentioned image display device moreover, for the control terminal The switching element for discharge by 
which branching scan wiring of the next step of scan wiring connected is connected, and ON/OFF control is carried out 
with the scan signal of the next step, As opposed to scan wiring with which it connects with the termination side of each 
scan wiring through each above-mentioned switching element for discharge, and the switching element for discharge 
serves as ON It can consider as the configuration equipped with the scan driver voltage power source at the time of un- 
choosing [ which gives scan driver voltage to this scan wiring from the termination side at the time of un-choosing ]. 
[0058] Since it can start quickly and the switching element for discharge to which branching scan wiring of the next step 
was connected for the control terminal since scan wiring of the next step will be in a selection condition can give scan 
driver voltage at the time of steep un-choosing to the switching element for pixels by the side of the termination of scan 
wiring according to the above-mentioned configuration when scan wiring changes from a selection condition to the 
condition do not choose, it is more improvable in **** of a falling wave of a scan driver voltage wave. 
[0059] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is explained based on 
drawing 1 thru/or drawing 6 . 

[0060] The circuitry of the liquid crystal display concerning the gestalt of this operation is shown in drawing 1 . As the 
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above-mentioned liquid crystal display is shown in drawing 1 , the scan wiring 1 1 1-1 - 1 1 1-n, and signal wiring 121-1 - 
121-m are arranged in the shape of a grid in a display panel 101, and the liquid crystal pixel 132 is connected through 
TFT131 for pixels at the intersection of the scan electrode and signal electrode linked to each. Moreover, IC1 12 for scan 
electrode actuation and IC122 for signal-electrode actuation are connected to the scan wiring 111-1 - 1 1 1-n, and signal 
wiring 121-1 - 121-m, respectively. 

[0061] moreover - the IC1 12 side for scan electrode actuation - the above-mentioned scan wiring 111-1 - 1 1 1-n - 
respectively - alike - each scan wiring 1 11 - comparing - wiring resistance - small - a signal - becoming blunt (signal 
delay) - the small scan auxiliary wiring 1 13-1 - 1 13-n are connected. In addition, it is because neither TFT nor auxiliary 
capacity is prepared unlike the scan wiring 1 1 1 -1 - 1 1 1 -n that signal delay of the above-mentioned scan auxiliary wiring 
113-1 - 113-n becomes small. 

[0062] It connects with the gate electrode of TFT 114-1 for the charge of TFT1 31 - for pixels by which the end of the 
above-mentioned scan auxiliary wiring 113-1 - 113-n is connected to each scan wiring 111 - in which it connected with 
the pan at the scan wiring 111-1 - 1 1 1-n in input one end (side near IC for scan electrode actuation), and the other end 
was prepared every scan wiring 111-1 14-n. Moreover, it is TFT131 for pixels by which the source electrode of each 
above-mentioned TFT1 14 for charge is connected to the scan driver voltage power source 1 15 at the time of selection, 
and a drain electrode is connected to each scan wiring 111 - It connects with a pan at the scan wiring 111-1 - 1 1 1-n at 
a termination side (side far from IC for scan electrode actuation). 

[0063] Moreover, it connects with the source electrode of TFT 116-1 for the discharge of each above-mentioned scan 
wiring 111 - in which termination was prepared every scan wiring 1 1 1 - 1 16-n. Each above-mentioned TFT1 16 - for 
discharge is connected with each above-mentioned TFT1 14 - for charge to each scan wiring 111 - at juxtaposition. It 
connects with scan auxiliary wiring of each above-mentioned TFT1 16 - for discharge in which the drain electrode was 
connected to the scan driver voltage power source 1 17 at the time of un-choosing, and the gate electrode was prepared to 
scan wiring of the next step. However, since scan wiring of the next step does not exist, direct continuation of the gate 
electrode of TFT1 16-n for discharge is carried out to IC1 12 for scan electrode actuation by scan auxiliary wiring 113- (n+1) 
at scan wiring 1 1 1-n which is the last line. In case last scan wiring 1 1 1-n turns off, a dummy pulse which serves as ON is 
inputted into above-mentioned scan auxiliary wiring 113- (n+1). 

[0064] With the gestalt of this operation, polycrystalline silicon TFT shall be used to each TFT1 14 - for charge, and each 
TFT1 16- for discharge. Moreover, the scan electrical-potential-difference power source 1 15 is each TFT1 14 for charge 
about the same electrical potential difference as the scan electrode driver voltage at the time of selection of IC1 12 for scan 
electrode actuation at the time of selection. - It is impressed by the connection terminal and the scan electrical-potential- 
difference power source 1 17 is each TFT1 17 for discharge similarly about the same electrical potential difference as the 
scan electrode driver voltage at the time of un-choosing [ of IC1 12 for scan electrode actuation ] at the time of un- 
choosing. - It is impressed by the connection terminal, all TFT(s) [ in / as the formation approach of polycrystalline silicon 
TFT / an active component substrate ] (TFT131 - for pixels for pixel switching -) The process polycrystal-ized by giving 
laser annealing to TFT1 14 - for charge, and TFT1 16- for discharge after forming TFT1 16 -- for discharge with an 
amorphous silicon TFT, TFT1 14 - for charge, and, There are two kinds with the process which really forms all TFT(s) of 
both including TFT131 - for pixels which is an object for pixel switching with polycrystalline silicon TFT. 
[0065] TFT1 14 - for charge and TFT1 16 for discharge which are polycrystalline silicon TFT here - Transistor size can 
take now the on resistance of several kohm or less extent. 

[0066] In addition, what is necessary is just to connect the configuration shown in above-mentioned drawin g 1 in order of 
the line of the above-mentioned reverse, if it scans from the drawing bottom although the case where scan wiring is 
scanned sequentially from a drawing upside is shown. 

[0067] Next, actuation of the liquid crystal display concerning the gestalt of this operation is explained with reference to 
drawin g 1 and drawin g 2 . 

[0068] Drawing 2 is the timing chart of the scan electrical potential difference in the above-mentioned liquid crystal display, 
and shows the scan driver voltage wave impressed to the gate of TFT (termination side TFT) which is the furthest 
transistor for pixels from the end connection of IC1 12 for scan electrode actuation which **** of a scan driver voltage wave 
had produced with the conventional configuration. 

[0069] In drawing 2 , the scan driver voltage wave impressed to the termination side TFT turns into a wave as shown in a 
sign 201, as shown by the drawing solid line. Moreover, conventionally, the scan driver voltage wave impressed to the 
termination side TFT in a configuration turns into a wave as shown in a sign 202, as shown by the drawing destructive 
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line. 

[0070] In the gestalt of this operation, if it takes notice of the k-th scan wiring (k lines), the scan driver voltage impressed to 
the termination side TFT in k lines will be given from IC for scan electrode actuation through scan wiring 1 1 1-k at first. For 
this reason, the scan driver voltage wave by the side of [ above-mentioned / TFT ] termination became blunt like the 
conventional wave with wiring resistance and parasitic capacitance of scan wiring 1 1 1-k at the time of scan initiation, 
starts, and has a property. 

[0071] However, ON signal given to scan wiring 1 1 1-k at the time of k line selection is simultaneously impressed to the 
gate electrode of TFT1 14-k for charge through scan auxiliary wiring 1 13-k, and also makes this TFT1 14-k for charge turn 
on. Here, scan auxiliary wiring can give it to the above-mentioned TFT for charge, while ON signal is given to each scan 
wiring, since signal delay is connected [ in / it is small and / input one end (side near IC for scan electrode actuation) of 
each scan wiring ] to each scan wiring compared with the part and scan wiring with which neither the transistor for pixels 
nor parasitic capacitance is prepared. Therefore, in drawin g 2 , the above-mentioned TFT114-k for charge shows a sharp 
standup, as the wave of the alternate long and short dash line of a sign 203 shows, and it is time amount t1 . It will be in 
ON condition. If the above-mentioned TFT1 14-k for charge is turned on, the same electrical potential difference as the 
scan electrode driver voltage at the time of selection of IC1 12 for scan electrode actuation will be given from the 
termination side of the above-mentioned scan wiring 1 1 1 -k from the scan driver voltage power source 1 1 5 to scan wiring 
1 1 1-k at the time of selection. Thereby, after the above-mentioned TFT1 14-k for charge is set to ON, the termination side 
TFT can show a sharp standup and can improve **** of the standup by the side of [ TFT ] termination. 
[0072] Next, the wave at the time of falling of the scan driver voltage impressed to the termination side TFT is explained. 
[0073] When scan wiring of k lines 1 1 1-k changes from a selection condition to the condition of not choosing, at first, the 
scan driver voltage by the side of [ TFT ] termination starts, and shows blunt falling like the time under wiring resistance of 
scan wiring 1 1 1-k, or the effect of parasitic capacitance. However, when scan wiring of k lines 1 1 1-k changes to the 
condition of not choosing, scan wiring 111- (k+1) of a line (k+1) will be in a selection condition simultaneously. When scan 
wiring 111- (k+1) changes into a selection condition, ON electrical potential difference is given also to scan auxiliary wiring 
113- (k+1) connected to this scan wiring 111- (k+1). 

[0074] It gives scan auxiliary wiring 113- (k+1), a **** ON electrical potential difference not only turns on TFT1 14- for 
charge (k+1) of a line (k+1), but is given to the gate electrode of TFT1 16-k for discharge of k lines here, and it is time 
amount t2 about this TFT1 16-k for discharge. It is made to turn on. When the above-mentioned TFT1 16-k for discharge 
turns on, the same electrical potential difference as the scan electrode driver voltage at the time of un-choosing [ of IC1 12 
for scan electrode actuation ] is given from the termination side of the above-mentioned scan wiring 1 1 1-k from the scan 
driver voltage power source 1 17 to scan wiring 1 1 1-k at the time of un-choosing. Thereby, after the above-mentioned 
TFT1 16-k for discharge is set to ON, the termination side TFT can show sharp falling and can improve **** of falling by the 
side of [ TFT ] termination. 

[0075] thus, in the circuitry of the liquid crystal display concerning the gestalt of this operation By impressing ON electrical 
potential difference to scan [ of k lines ] auxiliary wiring 1 1 3-k While turning on TFT1 16- for discharge (k-1) of the 
preceding paragraph, i.e., (k-1), a line, and improving falling by the side of [ TFT ] termination of scan wiring 111- (k-1) The 
same stage, i.e., TFT1 14-k for charge of k lines, is turned on, and the standup by the side of [ TFT ] termination of scan 
wiring 1 1 1-k is improved. This compares with the wave of the sign 202 which is the scan driver voltage in the conventional 
technique, and it is each scan wiring 111.- The electrical-potential-difference standup at the time of ON of scan driver 
voltage and electrical-potential-difference falling at the time of OFF are improved substantially. 

[0076] In addition, the configuration which consists of a scan driver voltage power source 1 1 5 to each scan wiring 111- 
with the configuration of above-mentioned drawing 1 at the time of TFT1 14 - for charge, and selection, Although both of 
configurations which consist of a scan driver voltage power source 1 17 at the time of TFT1 16 - for discharge and un- 
choosing were prepared and both the electrical-potential-difference standup at the time of ON of scan driver voltage and 
electrical-potential-difference falling at the time of OFF are improved As for these configurations, effectiveness is acquired 
independently, and, as for this invention, at least one side may be prepared. 

[0077] As an example, the configuration which abbreviated the scan driver voltage power source 1 15 to TFT1 14 - for 
charge to drawing 15 at the time of selection, and established only the scan driver voltage power source 117 with TFT1 16 
- for discharge at the time of un-choosing is shown. Moreover, in this configuration, it is omitted also about the scan 
auxiliary wiring 1 13-1. Of course, this invention may be the configuration of having abbreviated the scan driver voltage 
power source 1 17 to TFT1 16 - for discharge at the time of un-choosing. 
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[0078] Drawing 3 , It is the simulation wave of the electrical potential difference for comparing a scan driver voltage wave, 
and a voltage waveform [ in / in (a) / connection one end of IC for scan electrode actuation J, the voltage waveform by the 
side of scan wiring termination [ in / in (b) / the conventional example ], and (c) are the voltage waveforms by the side of 
the scan wiring termination in the gestalt of this operation. As compared with the conventional example which shows the 
voltage waveform of the scan wiring trailer in the gestalt of this operation to drawing 3 (b), it turns out that the both sides of 
the voltage waveform at the time of reaching an electrical potential difference at the time of selection and the voltage 
waveform at the time of reaching an electrical potential difference at the time of un-choosing are improved so that more 
clearly than drawin g 3 (c). 

[0079] In addition, in the above explanation, although TFT1 14 - for charge and TFT1 16- for discharge shall be formed 
with polycrystalline silicon TFT, these TFT(s) may be formed with the amorphous silicon TFT. 

[0080] Since actuation capacity is low, in forming TFT1 14 - for charge, and TFT1 16- for discharge with an amorphous 
silicon TFT to polycrystalline silicon TFT, in order to make ON resistance of a transistor low, as long as the dimension of a 
display panel allows the transistor size from the transistor of TFT for pixels, it is necessary to enlarge an amorphous 
silicon TFT. 

[0081] However, when TFT1 14 - for charge and TFT1 16- for discharge are formed with an amorphous silicon TFT, it is 
possible to really form these TFT(s) with an amorphous silicon TFT simultaneously with TFT131 - for pixels for pixel 
switching, and a cost merit is high. 

[0082] Moreover, with the configuration of the above-mentioned explanation, although TFT1 14 - for charge and every one 
TFT1 1 6 - for discharge are prepared every scan wiring 111, they may connect what has arranged two or more TFT(s) to 
juxtaposition. For example, what is necessary is just to consider the place which consists of one TFT as TFT1 14 for 
charge, and TFT1 16 for discharge as the configuration by two or more TFT(s) as shown in drawing 4 (b), as shown in 
drawing 4 (a). 

[0083] In each scan wiring 111, when every one TFT1 1 4 for charge and TFT1 1 6 for discharge are connected, 
respectively, possibility of spoiling the rate of an excellent article for the reasons of a transistor being ON-resisted, the size 
of this transistor becoming very large, or there being no correction means at the time of the defect of a transistor in 
connection with the amount of delay of the signal needed is large. 

[0084] Then, as shown in drawing 4 (b), the above-mentioned fault can be avoided by making what has arranged two or 
more TFT(s) of suitable size to juxtaposition form, and it is effective also from a viewpoint of redundancy also in capacity. 
[0085] Moreover, the circuitry of drawin g 1 shows a different modification of this invention to drawin g 5 . A scan driver 
voltage power source 117 omits at the time of the scan driver voltage power source 1 1 5 and un-choosing at the time of 
the selection shown in drawing 1 , and scan driver voltage is impressing from this IC112 for scan electrode actuation at 
the time of scan driver voltage and un-choosing at the time of selection with the liquid crystal display shown in drawing 5 
to TFT1 1 4 - for charge, and TFT1 1 6- for discharge by connecting wiring 1 1 8-1 1 9 of TFT1 1 4 - for charge, and TFT1 1 6- 
for discharge which leads to a source electrode with IC1 12 for scan electrode actuation. 

[0086] Scan driver voltage is the same as the output voltage of IC1 12 for scan electrode actuation at the time of selection / 
un-choosing, and the further cost cut can be aimed at by making the configuration which is equivalent to a scan driver 
voltage power source in IC1 12 for scan electrode actuation at the time of a scan driver voltage power source and un- 
choosing at the time of selection. In addition, the actuation in the case of the circuitry shown in above-mentioned drawing 
5 is the same as the case of the circuitry shown in drawing 1 . 

[0087] In addition, although the scan driver voltage power source 117 was omitted at the time of the scan driver voltage 
power source 115 and un-choosing at the time of selection and the wiring 1 1 8-1 19 of TFT1 14 - for charge and TFT1 16- 
for discharge which leads to a source electrode has been connected with IC1 12 for scan electrode actuation with the 
configuration of above-mentioned drawing 5 , at this invention, you may be the configuration of omitting at least one side 
of the scan driver voltage power source 1 1 7 at the time of the scan driver voltage power source 1 1 5 and un-choosing at 
the time of selection. 

[0088] As an example, the scan driver voltage power source 1 17 is omitted to drawing 16 at the time of un-choosing, and 
the configuration which connected with IC1 1 2 for scan electrode actuation the wiring 1 1 9 of TFT1 16 - for discharge which 
leads to a source electrode is shown. Of course, this invention may be the configuration of having omitted the scan driver 
voltage power source 1 15 at the time of selection, and having connected with IC1 12 for scan electrode actuation the 
wiring 1 18 of TFT1 14 - for charge which leads to a source electrode. 

[0089] Furthermore, drawing 1 shows other different modifications of this invention to drawing 6 . In the liquid crystal 
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display shown in drawing 6 , TFT1 14 - for charge and TFT116- for discharge are formed as an MOS transistor. For this 
reason, the above-mentioned liquid crystal display is equipped with the display panel 301 and the charge-and-discharge 
circuit 302, TFT131 - for pixels for pixel switching is formed in a display panel 301 , and TFT1 14 - for charge and 
TFT1 16— for discharge which are an MOS transistor are formed in the charge-and-discharge circuit 302. 
[0090] In the above-mentioned charge-and-discharge circuit 302, TFT1 14 - for charge and TFT1 16- for discharge are 
formed on the single crystal silicon substrate. This charge-and-discharge circuit 302 used as an MOS transistor array chip 
The end connection with IC1 12 for scan electrode actuation is connected to a display panel 301 from an opposite hand 
with flexible substrates, such as TCP (tape career package) and COG (chip-on glass). Scan driver voltage is supplied to 
TFT1 14 - for charge, and TFT1 16- for discharge from IC1 12 for scan electrode actuation at the time of selection / un- 
choosing. In addition, the liquid crystal display shown in drawin g 6 is good also as the same circuitry as the liquid crystal 
display shown in drawing 5 about other circuitry and actuation, and the liquid crystal display shown in other drawings, such 
as drawing 1 , although it is the same, and actuation. 

[0091] In the above-mentioned liquid crystal display, since there are few element numbers compared with IC for scan 
electrode actuation and an MOS transistor array chip can be made from low cost, it can be manufactured at low cost 
compared with the technique of the conventional both-sides actuation. 

[0092] Furthermore, drawin g 1 shows other different modifications of this invention to drawing 17 . In the shown liquid 
crystal display, above TFT1 14 - for charge and TFT1 16- for discharge are not prepared in drawing 17 , but it has 
become with the configuration of it having been small in signal delay and having prepared branching scan wiring 120- of 
each above-mentioned scan wiring 1 1 1 - which has branched from the signal impression side and is connected with scan 
wiring 1 1 1 - of a branching agency at the edge of an opposite hand the signal impression side as compared with scan 
wiring 1 1 1 -. Above-mentioned branching scan wiring 120 - moreover, on the substrate which forms a display panel 101 
With the configuration of above-mentioned drawing 17 which adjoins scan wiring 111 - to which this branching scan 
wiring 120 - is connected, and is arranged Branching scan wiring 120 - has small signal delay as compared with scan 
wiring 1 1 1 Since [ of each scan wiring 1 1 1 - ] it has branched from the signal impression side and connects with scan 
wiring 1 1 1 - of a branching agency at the edge of an opposite hand the signal impression side, It is the scan wiring 111, 
without producing signal delay for the scan signal taken out from IC1 12 for scan electrode actuation. - It can impress from 
a termination side. 

[0093] Thereby, especially, a steep scan signal can be given also to TFT1 31 for pixels of scan wiring 111 - by the side of 
termination, and the standup of a scan driver voltage wave and **** of a falling wave can be improved. 
[0094] Above-mentioned branching scan wiring 120 - moreover, on the substrate with which scan wiring 1 1 1 - is formed 
Since scan wiring 1 1 1 - to which this branching scan wiring 120 - is connected is adjoined and it is arranged, Even if the 
resolution of an image display device is the case of scan wiring 1 1 1 - where a number increases, highly Compared with 
the configuration (configuration of drawing 13 ) which connects branching scan wiring to the termination side of each scan 
wiring via a connection substrate further after making it go via the vertical edge of a substrate, arrangement of branching 
scan wiring becomes easy, without causing the increment in components mark, such as a connection substrate. 
[0095] Moreover, it can consider as a configuration as shown in drawing 18 as a modification of above-mentioned drawing 
17 . With the liquid crystal display shown in drawing 18 , it has become with the configuration of signal delay having been 
small and having prepared branching scan wiring 120 - of each above-mentioned scan wiring 1 1 1 - which has branched 
from the signal impression side and is connected with scan wiring 111 - of a branching agency at the edge of an opposite 
hand the signal impression side as compared with scan wiring 1 1 1 -. moreover, the substrate top with which above- 
mentioned branching scan wiring 120 - forms a display panel 101 - this branching scan wiring 120' - scan wiring 111- 
to which - is connected is adjoined, and it is arranged. Furthermore, in the above-mentioned liquid crystal display, the 
scan driver voltage power source 1 17 is established with TFT1 16 - for discharge at the time of selection. 
[0096] Since the scan wiring 1 1 1 of the next step will be in a selection condition with the configuration of above-mentioned 
drawing 18 when a certain scan wiring 1 1 1 changes from a selection condition to the condition of not choosing, TFT for 
discharge connected to the scan wiring 1 1 1 which changed from the selection condition to the condition of not choosing 
starts quickly with ON signal from branching scan wiring 120' of the next step. Since scan driver voltage can be given to 
TFT1 31 for pixels by the side of the termination of the scan wiring 1 1 1 which changed from the selection condition to the 
condition of not choosing at the time of steep un-choosing, **** of a falling wave of a scan driver voltage wave is further 
improvable. 

[0097] In above-mentioned drawing 17 and the configuration of 1 8, scan auxiliary wiring 1 1 3- of 1 1 6 - which controls is 
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TFT1 14 - for /discharge for charge, and the thing from which the function differs by the scan signal by which it gives 
direct-scanning wiring 1 1 1 - from a termination side, and each scan wiring 111 - is taken out from IC1 12 for scan 
electrode actuation in the branching scan wiring 120 - and scan signal with which 120'- is taken out from IC1 12 for scan 
electrode actuation. However, in the configuration of drawing 18 , with the scan signal taken out from IC1 12 for scan 
electrode actuation, branching scan wiring 120'- is also performing control of TFT116 for discharge simultaneously, and 
has the function of scan auxiliary wiring. 

[0098] As mentioned above, although the liquid crystal display was illustrated as an image display device, this invention is 
applicable to other image display devices other than a liquid crystal display, such as EL display, in the explanation in the 
gestalt of this operation, for example, if an active matrix is adopted at least. 
[0099] 

[Effect of the Invention] The image display device of this invention has small signal delay for every above-mentioned scan 
wiring as mentioned above as compared with scan wiring. While having scan auxiliary wiring which branches from an 
each above-mentioned scan wiring signal impression-side (side connected with the circuit for scan electrode actuation), 
and is connected to this scan wiring While connecting with the edge of an opposite hand an each above-mentioned scan 
wiring signal impression-side, for the control terminal The switching element for charge by which scan auxiliary wiring of 
the same stage as scan wiring connected is connected, and ON/OFF control is carried out with the scan signal of the 
same stage (for example, TFT), As opposed to scan wiring with which it connects with the termination side (that the circuit 
for scan electrode actuation is connected, and opposite hand) of each scan wiring through each above-mentioned 
switching element for charge, and the switching element for charge serves as ON While connecting with the edge of an 
opposite hand a configuration [ which consists of a scan driver voltage power source at the time of the selection which 
gives scan driver voltage to this scan wiring from the termination side at the time of selection ], and each above-mentioned 
scan wiring signal impression-side The switching element for discharge by which scan auxiliary wiring of the next step of 
scan wiring connected is connected to the control terminal, and ON/OFF control is carried out with the scan signal of the 
next step (for example, TFT), As opposed to scan wiring with which it connects with the termination side of each scan 
wiring through each above-mentioned switching element for discharge, and the switching element for discharge serves as 
ON It is the configuration of having one [ at least ] configuration of a configuration of consisting of a scan driver voltage 
power source at the time of un-choosing [ which gives scan driver voltage to this scan wiring from the termination side at 
the time of un-choosing ]. 

[0100] So, when a certain scan wiring changes into a selection condition, since the scan signal of ON impressed to this 
scan wiring makes the above-mentioned switching element for charge turn on through scan auxiliary wiring, with the 
configuration of having the scan driver voltage power source, scan driver voltage is impressed to selected scan wiring 
according to a scan driver voltage power source from the termination side at the time of selection at the time of selection 
at the time of the switching element for charge, and selection. Thereby, scan driver voltage can be given to the switching 
element for pixels by the side of the termination of scan wiring at the time of steep selection, and **** of a standup wave of 
a scan driver voltage wave can be improved. 

[0101] moreover, with the configuration equipped with the scan driver voltage power source at the time of the switching 
element for discharge, and un-choosing When scan wiring changes from a selection condition to the condition of not 
choosing Since scan wiring of the next step will be in a selection condition and the switching element for discharge to 
which scan auxiliary wiring of the next step was connected serves as ON, Scan driver voltage can be given to the 
switching element for pixels by the side of the termination of scan wiring at the time of steep un-choosing, and **** of a 
falling wave of a scan driver voltage wave can be improved. 

[0102] Thus, in the above-mentioned image display device, the same improvement effect as both-sides actuation is 
acquired from an electrical potential difference about wave **** with both times of changing from an electrical potential 
difference to an electrical potential difference at the time of un-choosing with single-sided actuation at the time of changing 
to an electrical potential difference at the time of selection, and the time of selection at the time of un-choosing. 
[0103] Moreover, as for the above-mentioned image display device, each above-mentioned switching element for charge 
and/or each switching element for discharge are formed by TFT. The gate electrode of the above-mentioned switching 
element for charge is connected to scan auxiliary wiring of the same stage. The source / drain electrode is connected to a 
scan driver voltage power source at the time of scan wiring of the same stage, and selection. It can consider as the 
configuration in which the gate electrode of the above-mentioned switching element for discharge is connected to scan 
auxiliary wiring of the next step, and the source / drain electrode is connected to the scan driver voltage power source at 


http://www4JpdLjpo.go.jp/cgi-bin/tran_web_cgLejje 3/26/2004 


Page 12 of 13 


the time of scan wiring of the same stage, and un-choosing. 

[0104] Thereby, the above-mentioned switching element for charge and the switching element for discharge can be 
formed in a substrate at a display panel and a simultaneous process, and can attain the above-mentioned effectiveness 
by little cost rise. 

[0105] Moreover, in the above-mentioned image display device, it can consider as the configuration which the semi- 
conductor layer of TFT of each above-mentioned switching element for charge and/or each switching element for 
discharge becomes from polycrystalline silicon. 

[0106] It is effective, when sufficient capacity is acquired and the miniaturization of equipment is attained by this, even if it 
makes small transistor size of each above-mentioned switching element for charge, and each switching element for 
discharge. 

[0107] Moreover, in the above-mentioned image display device, it can consider as the configuration which the semi- 
conductor layer of TFT of each above-mentioned switching element for charge and/or each switching element for 
discharge becomes from an amorphous silicon. 

[0108] Thereby, a big cost merit is obtained by really forming each switching element for charge, and each switching 
element for discharge as the switching element for pixels, and an amorphous silicon. 

[0109] Moreover, it may be constituted from the above-mentioned image display device by two or more TFT(s) of each 
above-mentioned switching element for charge, and/or each switching element for discharge arranged at juxtaposition, 
respectively. 

[01 10] Thereby, transistor capacity can be raised or redundancy can be raised. [01 1 1] Moreover, in the above-mentioned 
image display device, each above-mentioned switching element for charge and/or each switching element for discharge 
are formed by the MOS transistor. The gate electrode of the above-mentioned switching element for charge is connected 
to scan auxiliary wiring of the same stage. The source / drain electrode is connected to a scan driver voltage power source 
at the time of scan wiring of the same stage, and selection. While the gate electrode of the above-mentioned switching 
element for discharge is connected to scan auxiliary wiring of the next step and the source / drain electrode is connected 
to the scan driver voltage power source at the time of scan wiring of the same stage, and un-choosing The above- 
mentioned switching element for charge and each switching element for discharge are prepared in the MOS transistor 
array chip different from a display panel. This MOS transistor array chip can consider as the configuration connected to 
the above-mentioned display panel in the opposite hand the connection side of the circuit for scan electrode actuation 
which supplies a scan signal to each scan wiring. 

[01 12] Thereby, since the above-mentioned MOS transistor array chip can be made from low cost, the cost cut of 
equipment can be aimed at. 

[01 13] Moreover, it may be constituted from the above-mentioned image display device by two or more MOS transistors of 
each switching element for charge, and/or each switching element for discharge arranged at juxtaposition, respectively. 
[01 14] Thereby, transistor capacity can be raised or redundancy can be raised. 

[0115] Moreover, in the above-mentioned image display device, at least one side of a scan driver voltage power source 
can consider as the configuration which it has in the circuit for scan electrode actuation which supplies a scan signal to 
each scan wiring at the time of a scan driver voltage power source and un-choosing at the time of the above-mentioned 
selection. 

[01 16] The further cost cut can be aimed at because this makes the configuration which is equivalent to a scan driver 
voltage power source at the time of a scan driver voltage power source and un-choosing at the time of selection in the 
circuit for scan electrode actuation. 

[0117] The image display device of this invention has small signal delay for every above-mentioned scan wiring as 
mentioned above as compared with scan wiring. It has branching scan wiring which has branched from the each above- 
mentioned scan wiring signal impression-side, and is connected with scan wiring of a branching agency at the edge of an 
opposite hand the signal impression side. The above-mentioned branching scan wiring It is the configuration which adjoins 
scan wiring to which this branching scan wiring is connected, and is arranged on the substrate with which scan wiring is 
formed. 

[01 18] So, the above-mentioned branching scan wiring can impress the scan signal taken out from IC for scan electrode 
actuation from the termination side of scan wiring, without producing signal delay, especially, can give a steep scan signal 
also to the switching element for pixels by the side of the termination of scan wiring, and does the effectiveness that the 
standup of a scan driver voltage wave and **** of a falling wave are improvable. 
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[0119] Moreover, since it adjoins with scan wiring to which this branching scan wiring is connected and the above- 
mentioned branching scan wiring is arranged on the substrate with which scan wiring is formed, it does so collectively the 
effectiveness of becoming arrangement of branching scan wiring being easy, without inviting the increment in components 
mark, such as a connection substrate. 

[0120] While connecting with the edge of an opposite hand an each above-mentioned scan wiring signal impression-side, 
in the above-mentioned image display device moreover, for the control terminal The switching element for discharge by 
which branching scan wiring of the next step of scan wiring connected is connected, and ON/OFF control is carried out 
with the scan signal of the next step, As opposed to scan wiring with which it connects with the termination side of each 
scan wiring through each above-mentioned switching element for discharge, and the switching element for discharge 
serves as ON It can consider as the configuration equipped with the scan driver voltage power source at the time of un- 
choosing [ which gives scan driver voltage to this scan wiring from the termination side at the time of un-choosing ]. 
[0121] So, since it can start quickly and the switching element for discharge to which branching scan wiring of the next 
step was connected for the control terminal since scan wiring of the next step will be in a selection condition can give scan 
driver voltage at the time of steep un-choosing to the switching element for pixels by the side of the termination of scan 
wiring when scan wiring changes from a selection condition to the condition do not choose, the effectiveness that it is 
more improvable in **** of a falling wave of a scan driver voltage wave does. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[ Drawing 1] It is the circuit diagram in which showing 1 operation gestalt of this invention, and showing the circuitry of a 
liquid crystal display. 

[Drawing 2 ] It is the timing chart which shows the scan electrical potential difference of the above-mentioned liquid crystal 
display. 

[Drawin g 3] It is the explanatory view showing the simulation wave of the electrical potential difference for comparing a 
scan driver voltage wave, and a voltage waveform [ in / in (a) / connection one end of IC for scan electrode actuation ], the 
voltage waveform of a scan wiring trailer [ in / in (b) / the conventional example ], and (c) are the voltage waveforms of the 
scan wiring trailer of the gestalt of operation of this invention. 

[Drawin g 4] Drawin g 4 (a) is the explanatory view showing the case where TFT for charge or TFT for discharge of the 
above-mentioned liquid crystal display is constituted from one TFT, and drawing 4 (b) is the explanatory view showing the 
example at the time of constituting TFT for charge or TFT for discharge of the above-mentioned liquid crystal display from 
two or more TFT(s) arranged at juxtaposition. 

[Drawin g 5] It is the circuit diagram in which showing the modification of this invention and showing the circuitry of the 
liquid crystal display of another configuration with drawing 1 . 

[Drawin g 61 It is the circuit diagram in which showing the modification of this invention and showing the circuitry of the 
liquid crystal display of another configuration with drawing 1 and drawing 5 . 

[Drawing 7] It is the typical sectional view showing the easy configuration and actuation of a liquid crystal display, and (a) 
shows the condition of driver voltage OFF and (b) shows the condition of driver voltage ON. 
[Drawin g 8] It is the top view showing the typical configuration of the passive-matrix liquid crystal display by the 
configuration principle of drawin g 7 . 

[ Drawin g 9] It is the circuit diagram showing the configuration of the common active matrix liquid crystal display by the 
Prior art. 

[Drawing 10] It is drawing showing the pixel configuration of the active-matrix mold (reverse stagger mold) liquid crystal 
display of drawin g 9 , and is an A-A sectional view [ in / (a) and / in (b) / (a) ]. [ a top view ] 

[Drawing 11] In the conventional liquid crystal display, it is the timing chart which shows the relation in the case of shifting 

and impressing the timing of a scan electrical potential difference and a signal level. 

[Drawing 12] It is the circuit diagram showing an example of the conventional liquid crystal display. 

[ Drawin g 1 3 ] It is the circuit diagram showing an example of the conventional liquid crystal display. 

[Drawing 14] It is the circuit diagram showing an example of the conventional liquid crystal display. 

[Drawin g 15 ] It is the circuit diagram in which showing the modification of this invention and showing the circuitry of the 

liquid crystal display of another configuration with drawing 1 . 

[ Drawin g 16] It is the circuit diagram in which showing the modification of this invention and showing the circuitry of the 
liquid crystal display of another configuration with drawing 1 . 

[ Drawing 17] It is the circuit diagram in which showing the modification of this invention and showing the circuitry of the 
liquid crystal display of another configuration with drawing 1 . 

[Drawing 18 ] It is the circuit diagram in which showing the modification of this invention and showing the circuitry of the 
liquid crystal display of another configuration with drawing 1 . 
[Description of Notations] 
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101 301 Display panel 
111-1 -111 -n Scan wiring 

1 12 IC for Scan Electrode Actuation (Circuit for Scan Electrode Actuation) 

113- 1 - 113-n Scan auxiliary wiring 

1 14- 1 - 1 14-n TFT for charge (switching element for charge) 

1 15 It is Scan Driver Voltage Power Source at the Time of Selection. 

116-1 - 1 16-n TFT for discharge (switching element for discharge) 

1 17 It is Scan Driver Voltage Power Source at the Time of Un-Choosing. 

120 Branching Scan Wiring 

120' Branching scan wiring 

121-1 - 121-n Signal wiring 

122 IC for Signal-Electrode Actuation 

131 TFT for Pixels (Switching Element for Pixels) 

132 Liquid Crystal Pixel (Display Pixel) 

302 Charge-and-Discharge Substrate (MOS Transistor Array Chip) 


[Translation done.] 
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